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^*>^ 4T^7flfi1 c1>i«^lol^ P>>,E1 A]^ ^10^711-^ ^tiltbtrV. ^7l ^lo^7l 

£ 2 
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^1 DflS-S^^^l ^ 0)0] ^^'Jd^el-^ ^^«<J-^ {Semiconductor memory device having columi 
select line driving scheme for reducing skew between column select lines and column 
select line driving method thereof} 

S. 1^ (scheme)* ^£^1 ^IS-e^^^l* M-e)- 

£ 3^ £ 2^11 CSL <y<>l]c>ll- Ai^ ^VA^7l ^ CSL c^^ollo]^ p>>^e-] 
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£ 8^ £. 2<H1 4^711 fi] CSL ^■§•71 -i-^ ^Sl- M-E^-iflfe S^^m-. 

<io> ^ ^i^^ a>:£^l Dfls-sl^a-^lofl ^ ^^^^e1-o](column Select 

Line, CSDl- ^^-^1^ ^ t^llaEl^^l ^ ojo^ ^^^^el-^ 

<ii> 1=1^011^1^ ^^<^l>^i ^7>£)^ <H = eil-^;» tq^^^H <H^5lli7> ^5>^^J^Ji 

<12> £ 1^ f^Efls^ ^^^^21-^ ^-S- (scheme)* ^]3.^^^]m: 
<13> :£ 1^ ^^^>ia. CSL ^olloll: p]-^Ei ^^^J71(A11)7> vfl-f.#g^(PCLKC)* ^ 

^^|7l(Bll)7> ifl-?-#s^(PCLKC)* ^^-a^e^-^ Til>i«Hlol^ ^s(DM) 

» i^-^l-^(PCLKC)^ ^i^l afl£5l^J-^lS] Sq^ollA-l ol7].5)^ si]«.^g^o]l 
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<14> cf^ofl CSL <?l<Hlol# ^l<H7l(Ell)7]- ^^>;d^2}^ <il*>fl<5ll- ^>iEl ^^(EM)<H] -§- 

<i5> cf^.o]] 4^7flsl ^-g-7l-i-(Gll-G14)^ ^3.^^ 

-g-^^H 4^^71131 v^s.^^ <H^1«^1*(M11-M14)^ n^^^^ ^^^^el-^ 
(CSL1-CSL4)* ^-^^cf. 
<i6> -^M #eflo] ^^^^e^-ol ^-§-7l#(Gll-G14) 
# ^lcH*>7l *>u|.Sl CSL ^<Hloll- ;*lH7l(Ell)i4 «^>M-^ CSL cl^cHloU- :^]o]7] 

(Fll)7> AV-g-^cV. oloil CSL ;^lol7l (ElD^I #^^S(EC)* ^^^}^ ^ 

9li\ine)^- CSL t:l^<Hloll- ^]o]7]iFn)$] #^^:&(DC)1- ^^*>fe H^-olo] a.^ 
^el-^ ^■^7ll-(Gll-G14)S. #S.^(Global)^l-7ll el-fB(route)^i=f . 
<17> rr^-s^Ai z]- tfils.5^.i c>1sllol(Hll-H14)Sl ^ z^- ^^^Jd^e^-'y ^^7] (G11-G14) 

o] ^^]6\] u^^A^ ^^^^^^^^91 ^-S-7l(Gll-G14)sl o^^^B\ -f-*Kload)7> ^2^-^l7fl 
o]s. tl*fl ^^^^5l-<ai-(CSLl-CSL4) :i^(skew)7l- f]^]?]] ^cf. o]^]^ ^ 
^3.^^^]^ 71 <a^^ ^ iffll-=7fl oil >|l^ol ^ 

4. 
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<19> ^ ^xgo] ol^ji;^>§>^ c^.^ 7l#^ 4^1^. ^I2.e|^^l<^l>»'i ^^^^^91 

o]M. u}^B^ ^^571, 4^7fl5l ol<i]lol^ D>>,E-1 Al^ ;^l<?l7l^, ^^7112] c]AiOll<^l 

1- P>iE-1 ^S. ^I«?l7ll-, 4^71]^ ^^^^-^d^e}^ ^1<H7l#. 4=T^7fl2l ^^BjAl 

<2i> >^7i ^^<a^ei-^ ^<^1<^11- T^>^El ^± ^^^Sy]^ ^^*><^ 

^^57lfe >^7l Al^^ 4^Al§>c^ i::1i«i|lol^ p>>iE-l a]^^ ^Ag^ 

4. ^7] 4==r7ll^ ^<^1<^11- 4^E^ ^J: ^l<?!7l-i:^ z|z^- >^l-7l ^^'Jd^sl-^ •U^Hloll- 

7l ^^^^Hf^ Cl^oflo]^ p>iE] AlJ:^ ^l^Al^Cf. 
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m^^^^ #^<d^<^l ^^*H. ^7l x^flS-el^i <^efloll:f^ tfl^^l^ ^^^^ 
si-'?!* ^-^^Vcf. 

I 

^ ^^^e|e)-o] i::l^<Hlol^ p>iBl ^711, -^71 7]<^^ ^^^^el-^ 

oloflo]^ D>^Ei Al^^ofl -g-i^-sVo^ 4^7flSl ^^^^2l-<y ^l^H^Jll-* 
^3*>^ ^^1, ^^-71 ^^-a^el-*?! tq>ioflol-i- p>^iBl A]^s.oll -g-ia-€rH ^4^711^ 
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^^Al^e^-ol c^>,o^lolM. ;^l<HAi^s.^ ^^m^ ^ ^7] ^^'Jd^e}«a 

^l^^^*f^ ^^5]^ ^34 A^7i ^v^Aiifle^-o] c1>.oi]oi^ ^^^o^Ai^s.^ ^ 

^w]^}^ ^Vcf. 

<26> ^ ^rgul). ^ ^Tgo^ 3:1^ ^ ^ ^x^o^ ^^r^ ^^^S]^ 

o]tWt\7] ^^^^^ ^ wV^^tb <^1^1*m ^ i 

<27> ols:V, ^-^^ 5.^^ ^ ^ ^V^^l ^^l-^l* ^^^O.^.^^)^ ^ ^ 

^M]^] ^^tb^l-. z^- ^lA]^ ^<U^ ^^-^^^ -?-:^fll- M-B^-^c^-. 

<28> £. 2^ ^ ^^^51 <g^Aloll6ll rc|-s. ti>£^l til]H.e)^^l# M-El-ifl^ <5l ^ 

<29> S. 21- ^ ^^9] o^^x\<^d^ Tt^^ Pll 2.5^:^:^1^, 4^7fl^ nflS 

el^ o1s1]ols.(H2i-H24), CSL ^«Hloll- o>>iE] ^'^S7l(A21). CSL clih«:Hloll: t^>^i 

Bi ^^^^7l(B21). ^^7112] oioflol^ p>>^E^ Ai^ ;^loi7l#(C21-C24), 4^^71)51 

^loflol^ p>^Bl Alj: 7]<^7]^imi-m^). ^^7^2] CSL /Hl<H7lS(E21-E24), 
^■^7]\$] CSL cl^oflo]^ ;*flcH7l-i-(F21-F24), ^ ^^7fls^ CSL ^■i-7ll-(G21-G24)^ ^ 
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^^l^l^ ^lcH7ll-(E21-E24)32f 4^71131 CSL t^^i^^lo]^ ;^lol7]-i-(F21-F24)ol o] 
1-^ CSL ¥^7ll-(G21-G24) e^l^fl H^V ^^jfls^ CSL ^o)l<^ll- ^l<H7l# 

(E21-E24)3l- CSL '?l<^loll- ^}^=.^] ^S. ^'^|7l(A21) ^}o]o\] ^^yfl^l ^<^1oll: n>iEl 
^S. :^1^7l-i:(C21-C24)ol ^til£]jL, 4^7fls] CSL i^i<>llol-i- ;^lcH 7l-i-(F21-F24):4 CSL 

C]:i<Hloll- ^S. ^^|7l(B21) A><51611 ^^71] i:]^ollol^ v}^B\ 

^1^7ll-(D21-D24)<^l ^Hl^T^f. 

<3i> CSL <?l<^loll- T^>^E-1 ^S. ^^^7l(A21)^ ^-¥-l-s^(PCLKC)^ =t=^^><^ ^^^^^^^ 
oi oioiio]^ Ai^(EM)» 'i-'^Jt!:^-. CSL i^l^^i'Hlol^ v}^zB\ ^s. ^^57l(B21)^ 

^-^#^(PCLKC)# ^^^^21-^ cl^oflo]^ p>>,E-1 ^^(DM)* ^ 

-¥-#^(PCLKC)^ ^S.^ ^S.^^^]^ 'y^l-s)^ ^^■i-^'Hl ^^5^i=f. 

<32> ^^7fl2l ^oijo]^ v}^B] ^s. ;^l<a7l-i-(C21-C24)^ ^^'il^e^-'?! '?l<=fl<^l# 

oflo]^ xi}^B\ ^Jl-i-(DEMl-DEM4)l- ^^^tb^. 4^^71131 t:1>i«^lol^ v\^b\ ^sl ^1^7] 
•i-(D21-D24)^ 4^ ^^^^el-'y tl^^xoflollr ^.V^e] aij:(dm)» a-^^ cfs. ;^1o^a1;?V 
^ ^1*^^17^ 4n^7flsl ^]<^^ ^^^^H^■^1 i=1:i<^l<^ll- n>^E^ <0^1-(DDM1-DDM4)1- ^ 

<33> 4^7l)sl CSL '?1<^1<^11: ^l<H7ll-(E21-E24)^ ^1^^ ^<^1<^1# ^}^^] 

^^*(DEM1-DEM4) ^ ^^<H^ell^(°l£Al -s-^^f^^ 4t^71]^ ^Q:^^^^ 

^ ^*Hl<il-i- ;»lH^J:-i-(ECl-EC4)* ^'^^tl-i^l-. ^^7flSl CSL r:1>i<Hl<^ll- ^l<H7l-i- 
(F21-F24)^ ^1^^ ^^-Jd^el-^ c^iiroil*^!!- ^5:-i-(DDMl-DDM4) ^ ^ 
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^c>^^£il^(D]£Al)o]i ^^a-^H ^^n^ ^^-a^el-^ cl^rollol^ ^lo1<0^-i-(DCl-DC4) 

<34> 4^7flfil CSL ^■^7l#(G21-G24)^ ^^-a^e}^ «y<^l<5llr 

(EC1-EC4)^ ^^3-^^^ ^^-a^e^-tl c1^<^loll: ^1<^1ai j:s.(ix:i-dC4)# «fl'^£l^ 
^6\] ^]S.^^ <^5llol*(H21-H24)f^ Sfl^sl^ ^^^^e^-^(CSL)* ^-^ 

<35> 5. 3^ £. 2^11 CSL ^<Hl<ill- i^V^Bl #^37l(A21) ^ CSL t^^ioflo]^ 

D>:±iBl A]^ ^>-57l(B21)2l ^M] M-Bfxfl^ :£^olc]-. 

<36> £ 3^ %^3:^>'a, CSL A]^ ^^^571 (A21)^ 2]t<?l^€ ^^7fl5l 

<?IwlE^l-(301-304)* ^^^^t^. CSL ^<Hl<ill- p>iBl AiJ: ^'«7l(A21)^ 

2] ^]^7]S.^'\ vfl^#e^(PCLKC)^ '««1^'?>^ ^l^-*-!?^ ^^^^^I-^ ^'^l^ll: n}:^:, 

<37> CSL T^^oilo]^ Pl-^E-I A]^ ^^^j7l(B21)^ *^7fl^ ^w^Ell- 

(305-309)^ S^*>o^ CSL ^SL ^>S7l(B21)^ ^#3] wV 

^ ^1^7lS.Ai xfl-?-#s^(PCLKC)* ti}:^Al?lji Al;^uV3. ^jo^A]^ ^^'id^el-'?! ti) 

<38> £ 4fe £. 2«^1 ^^7llfi^ «y<^loll- P>>:E^ Al^ ;^lc^7ll-(C21-C24)^ s\S.% 

<39> £ 41- 9l<^]o]^ T^y±:B\ ^S. ^1^71 (C21)^ <?1b1 (401)1- 

*V<^ T^^^slJl o>^El ^l'?^7l(C22)^ M] 7fls^ El (402-404)1- i^sf 
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<^ T^^^^cf. ^1*^11- ^^y^^] ^S. ^l<?l7l(C23)fe 5711 fil El (405-409)1- 5L^«H 
^>^^£]JL <?l<Hlol^ P>^E^ AlJl ^1^7l(C24)^ 77^2] <awlE-l (410-416)1- i^3^V°i T^^^ 
^Cf. o^7HlA^ clH^BlSl 7fl^fe Z|- «?loll<:>ll. n>>iBl ^1^7l7> cl-^ ^l«a^l:?> 

^ <ysls. ^^«11^ ^^ofl ttj-el- =^ ojcf. 

<40> £ 5^ i 2<H1 £Al^ 4^711^ t:q>iollol^ P>>iEi Alj: ^lcl7l-i-(D21-D24)^ 5l5. 

S M-Hi-gi^ s^olcf. 

<4i> £ 5* %S«^>^, t^^ofloll- ^J: ^1^71 (D21)^ *>i4s1 ^«lEl(501)l- S 

T^^^SlJi cl^^ioflo]^ ol-^^Ei ^s. ^1 "371(022)^ ^ 711^ <attlt-1 (502-504)* i 
^^l-o^ ^^o\]o]^ P>>iEl ;^l'?l7l(D23)^ 57flsl tlwl^i (505-509)* if- 

T^^^SlJi cl^ioflo]* p>^E-l Al^ xl«?§7l(D24)fe 77llsl «el 131^^(510-516)* 3Lf*> 

<^ ^^^€4. <^7HlAi Oltt^BlS^ 711^^ Zl- i:l>hollol* uV^iE-l Aljs ^l«=^7l7> A^S. 4^ 

'ysls ^n:^ ^olD^ ^^ofl ol-El- ^ o;ii=l.. 

<42> £. 6^ £. 2ol] ^^]^ 4^^7115^ CSL -yoll^l* ^H7l-i:(E21-E24)Sl Sl^* uj-Efvfl 

^ S^olcf. 

<43> £ 6* %^S*V^. CSL ^<Hlol* >^H7l-i-(E21-E24) tS-i-(601-610) ^ 

'a^7llolHl:(611-618)* if 

<44> CSL ^«>llol* ;HH7l(E21)^ ^1^^ ?1<^1<^1* ^}^^] ^:£(DEM1)7> 

ieHl"*>ol"7> m. «fl ^^<H^slli?i(CAlB.CA2B)ofl -§-^*H ^^'id^ 

el-^ ^<^1<^]* ;HH^:£(EC1)* ^^^ttcf. CSL <?l<Hlol* /HH7l(E22)^ ^]<?1^ ^^-^^ 
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ej-o] oloilo]^ p>>:Ei ^J:(DEM2)7> ^el"sr>ol"7> ^ nfl %a^2).£|jl clSH.^ 
ell:fx(CAlB,CA2)<^l -§-^^]-c,i ^^^^2^*^ <y<Hl<^ll- ^lo1^^(EC2)^ ^^Jtb^f. 
<45> CSL <?]<H1<^11- >lH7l(E23)^ ^^^y^B)-^ ^<>fl«5ll- ^\^^ ^^(DEM3)7> 

fee]"*>ol"7V € «fl ^^<H^Blliix(CAl.CA2B)<Hl -§-^*H ^^-^^ 

^91 ^<Hloll: ^1<>1^^(EC3)^ CSL <a<Hloll- ;^lol 7] (E24)^ ^1^^ ^^-Jd^ 

2lli(CAl.CA2)«^l -g-^^H ^^'Jd^el-'?! ^<Hl<5ll: >fl<H^^(EC4)^ 
<46> 3E 7^ S 2011 4t^7B^ CSL i::l>h<^lc.l^ ;*1H 7l#(F21-F24)Sl sjS-l- M-B^- 

<47> s. 7-%r %Sii}^, CSL cl^ioflol^ /^ll<H7l-i-(F21-F24) ^^-^ ^B.7\]^]^ 

(701.702,703,704)* 5E^*H ^-^^^i^f. 
<48> CSL c]>,oflol«. ;Hl<H7l(F21)fe ^]^^ ^^^^^^^91 ^d^<^]o]^ n}^^ ^^(DDMl) 

<=Hloll- ^1<H^:£(DC1)* ^^S^t:!-. CSL c1i<^lol^ ^l<H7l(F22)^ :^1<S€ ^^^"^^^91 
t:]^c\]o]m. ^S(DDM2) ^ 'SH^^ ^S(BS2)# '^-E.Tllol^s^Voi ^^-Jd^e]-^ 

<49> CSL iq^oiloll: ^]o]7](F23)^ ^1^^ ^^'5d^e}<?l t:^^!*]!^!^ p>^b1 ^^(DDM3) 

^ wj^Ai^ ^:§:(BS3)» \fi = 7iloi^«:H ^^-a^el-"?! ci^oflc]^ ;*llcH^:£(DC3)# ^ 
'^^tl-cf. CSL t:1i<Hloll- ;Hl<^7l(F24)^ ^^-Jd^e^-^ 1:^1 rirofl o] ^ <d:£ 
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(DDM4) ^ HS5L^^ ^^(BS4)1- hHJBtIIoI^sH ^^^^^sf^ i^^«Hlol^ 
(DC4)# 

<50> ^ 8^ S. 2ofl ^^7fls1 CSL ^-S-7l-i-(G21-G24)Sl ^^1- q-Bj-ifl^ S.^o] 

^. 

<5i> s. 8* CSL ^■i-7l-i-(G21-G24) ^^TflolHCSOl) , 

(802,803). H^^liB^(804), ^ ^S^ii H^^] it] #(805-808)^ 3L^*><^ 

<52> CSL ^■§•71(021)^ EC1<»1 i^e|"s^>oi"7> s)ji DClo] ^^"S.-^"?} ^ nfl CSLI^ ^ 

sl"s:>o]"^ '?l<^l<^l-i:^l7li EC1<^1 feel"S.-f"7> DClo] i^E:|"^l.ol"7> ^ nil CSLl^ 

T^^^<^]o]^^]^^. CSL ^-i-7l(G22)fe EC27> ^^"^o]"7} DC27> ^el 

"S.-f"7> ^ nfl CSL21- ^e)"*>ol"^ EC27]- i^sl"S.-f"7> Slol DC27V 

El"sr>o]"7> ^ ull CSL21- fesl"S.-f"S. i=]^<^lo11:Al^ci-. 
<53> CSL ^^7](G23)^ EC301 ^^"-sl-oy'y} ^jl DCS^l ^^"S.^"7} ^ nfl CSL3^ 

el"§>oi"^ '?l'Hl<:>ll->««l7lJi ECS^l fee|"S-f"7> slji DC3<^1 ^e|"3r>oi"7> ^ nfl CSL3* 
c^^oflol^-Al^cf. CSL ^^7l(G24)^ EC47> ^2Ji"i}o]"7} s\jl DC47> 

"S-f-7}- ^ nil CSL4* ^e)"^>o]"S <?loflo]^A]7lJl EC47> ieel"S-f"7> ^JL DC47> 

^"t}o]"7} ^ nfl CSL4# 

<54> -^^^ w>sq- :y-oi ^ ^T:goi] it)-^ tivs.^! ^Ise|<9-^1<^1>^^ s. is] ^i^7]^3\- ^ 
^^7Hs^ CSL 9l<^]o]^ >i]ol7]l-(E21-E24)4 4n^7flsl CSL i^^k^IoH- ^l<H7]-i- 
(F21-F24)ol ^tilslJl oi^-o. ^^7ll:(G21-G24) wfl^l^cf. ojofl nj-e^- 4 ^ 
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^^^21-^ ^-^7l(G21-G24)fil -f*>(load)7]- 7]B\ s)i^ uJ^^a^ ^ 

<55> ^'^^ll «v:£^l t>fl2-e|^:^HlA-]^ 4t^71|s1 csl ^«H1<^11- ^l^H^l-i- 

(E21-E24)52l- CSL ^«>llc>l-i- ^}^^] ^S. ^>^j7l(A21) A>o]ofl 4^7flfi1 ^oflol^. ^i}^^ 
^S. :^l<?l7l-i-(C21-C24)ol ^til^cf. 9l<>\]<=>]'^ ^}^^ ^1 «?l7l #(021-024)^ 

^l^-^l^* ^^S. ^^7]] ^o_s.^, JL^^ DflfiSl^^loH^i ^^-i-(EM, DEM1-DEM4)^ ^ 

^^^5l-ols.(csLl-CSL4) <yo]lol^ ^i^(skew)7> ^ o^z^. 

<56> ^ ^vt^ofl 4s 4^71)^ CSL i^>i<^loll- ;Hlol7l* 

(F21-F24)4 CSL c]ioflol^ v}^^] ^^^71(821) 4^7fl2l Til^oflo]^ x^}^ 

^ ^SL ^l<?!7ll-(D21-D24)ol ^al^cf. ^tr] .Tzl^oflo]^ v}^^ ^]<^7]^ 
(D21-D24)s] ^IS^A]^^ A^s. cfsTi) ^ o.^m| , j7^^ T^la.el^^l<^lAi ajji-I-CDM, 

• DDM1-DDM4)# ^^*>^ ^^e^-^*^ ^^S. cf^ 7l<a^>^ ^IS^^V^l* ^ 

9X^v^ ^^'Jd^2l-"?]-i-(CSLl-CSL4) t:1>ioflol^ >^^7> :?J-4i^ 4^ SX^. 

<57> icj-el-A^ ^#-S-^<Hl^i^ ^^IS-el-i <H3fl*^l#(H21-H24) vfls] t-flo]Bll- <a#^5l-^o.s 
^^1^ °fl ^^Bf<a^ ^lS.5l^ <H5ll'^]*(H21-H24)^ -¥-^^>7l) 5<a^>7ll ^ ^ 

^£7> *J:^^ ^ o;icf. St!: 7l<a-^^oflAl£ T>llH.el>i cH5llol.i.(H2i-H24)Sl ^ 
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^ 7]# ^o>o^ ^]^^ 7].^ Cfoj:^ ^ ^ ^x\6\] 

7} 7}^t\^^ olSfl^ ^<^ll=f. 451-^^. ^ ^^^21 ^^tb 71^^ ^S. 
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11 

4^7fls^ <Hi!ll<^ll-; 

4^ i^^^^loll- ^>;iEi ^J: ^l<?l7l*^ sfl^s]^ -§-^*H 
7l#: ^ 
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l^^^^ 2] 

3] 

41 

61 
71 
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>^7l ^]c^^ ^^-Jd^efol oloflol^. p>iE-l Al:£;g.ofl -g-i^^Vc^ 4^7fl^ ^^^^ 

^^^^el-*?! i:^i<^loll- p>^E-l A1^*<^1 -§-'^^V<^ ^^7^^ ^^-ti 
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